Abstract: We investigated the relationship between musculoskeletal disorders and sleep problems among 98 employees (79 women) at three nursing homes. Self-reported data were collected regarding pain in the neck, shoulders, arms, legs, and low back, sleep disturbances, daytime sleepiness (Epworth Sleepiness Scale), and the level of workload on the hands, legs, and low back by type of care. Pain in the arms was significantly associated with less difficulty initiating sleep, fewer symptoms of insomnia, and a higher level of daytime sleepiness. After adjusting for age and gender, only the association between arm pain and daytime sleepiness remained significant (Odds Ratio 6.70, 95% Confidence Interval 1.40-31.97). Participants with both arm pain and daytime sleepiness showed significantly greater levels of workload in some kinds of care in a systemic manner than counterparts without either complaint. These findings suggest that arm pain is associated with elevated sleep propensity/ fatigue in nursing home work.
as care recipients 4) . The purpose of this study was to investigate the relationship between MSD and sleep problems in a sample of employees working in nursing homes. We addressed musculoskeletal pain in multiple sites of the body as an MSD symptom. Sleep disturbances and daytime sleepiness were examined as sleep problems. Our primary interest was to determine whether or not musculoskeletal pain was associated with sleep problems, and if so, to focus on which pain sites would show the association most clearly.
An anonymous questionnaire was distributed to 111 employees who provided care to the elderly at three nursing homes in Japan. The questionnaire was given to the eligible participants by the administration department of each home with the permission of a director of facility. The research ethics committee of the National Institute of Industrial Health reviewed and approved the study protocol.
In this study, a total of 98 caregivers (79 women) completed and returned the questionnaire (response rate = 88.3%). Their An aging society may require a number of nursing homes. In the health services sector, musculoskeletal disorders (MSD) are one of the problems at work that lead to injuries, health impairment, poor quality of working life, and consequently degraded levels of care 1, 2) . Another occupational problem for nursing home employees comes from shift work. Working shifts is indispensable for providing care 24 hours a day to the elderly. Hence, we should make efforts to reduce or prevent its potential negative influences on health, safety, and well-being as much as we can 3) . In particular, sleep problems are quite common in shift working populations and thus need to be controlled in an appropriate manner. When compared to hospital nurses, very few attempts have been made to look at the sleep problems of caregivers working for the elderly in nursing homes. A recent paper has emphasized the necessity of healthy sleep for both caregivers and the elderly *To whom correspondence should be addressed. mean age was 33.4 ± 9.6 SD years old (range 20-56), with a mean length of care work of 5.0 ± 4.0 years. The participants consisted of 38 (38.8%) certified care workers, 43 (43.9%) non-certified care workers, 11 (11.2%) nurses, 4 (4.1%) others, and 2 (2.0%) not ascertained. Of the caregivers studied, 78 (83.9%) were full-time employees, and 66 (67.3%) worked rotating shifts with night shifts.
The questionnaire asked the caregivers about pain in the neck, shoulders, arms, legs, and low back, sleep disturbances, daytime sleepiness, workload on the hands, legs, and low back by type of care, work schedules, the use of devices and equipment for care, and other job information. Musculoskeletal pain at the current time in the above five sites was assessed on a 4-point scale (1. almost no pain -2. mild pain -3. moderate pain -4. severe pain). Our study defined the presence of pain as responses of mild to severe pain. Sleep disturbances were assessed using seven questions about perceived sleep during the last one-year period: sleep duration, difficulty initiating sleep, difficulty maintaining sleep, early morning awakening, sleep quality, probable causes for poor sleep, and sleep-disordered breathing. The presence of insomnia symptoms was defined as respondents having at least one positive response to questions regarding difficulty initiating sleep (time to fall asleep of more than 30 min), difficulty maintaining sleep (3 times or more a week), or early morning awakening (3 times or more a week) 5) . Daytime sleepiness in recent times was quantified using the Epworth Sleepiness Scale (ESS) 6) , which is an eight-item questionnaire for rating the likelihood of dozing off in eight different situations of daily life on a 4-point scale (0. never -1. slight chance -2. moderate chance -3. high chance). An ESS score of 11 or more has been thought of as the presence of daytime sleepiness. In addition, perceived levels of workload on the hands, legs, and low back were rated on a 5-point scale (0. almost never engaging in such a work -1. very low -2. low -3. high -4. very high) with respect to selected eighteen types of work: assistance with bathing, use of toilet, walk or move in a wheelchair, eat, commute, transfer (bed to wheelchair, stretcher, or portable toilet; wheelchair to stretcher, bathtub, or portable toilet; bathtub to stretcher), cleansing, changing diapers, changing posture, dry bath, rehabilitation, and other daily activities.
The Chi-square or Fisher's exact probability test was used to determine the statistical significance of the association between pain in each site and sleep problems. Missing values were excluded pairwise for the univariate analysis. Significant associations found in the univariate test were further examined by multiple logistic regression analysis while adjusting for potential confounding factors. From a range of the potential confounding factors, such as age (20-29, 30-39, 40+), gender, sleep duration (<6h, ≥6h), occupation (certificated/non-certificated care workers, other), employment (full-time, other), and night shifts (yes, no), we incorporated the confounders into the multivariate models if they were associated with MSD pain or sleep problems at the level of p<0.1 or lower. The statistical analyses were conducted with StatView for Windows 5.0J (SAS Institute Inc, Cary, NC).
Overall prevalence of pain was 35 (36.8%) in the neck, 52 (55.3%) in the shoulders, 25 (26.6%) in the arms, 35 (36.8%) in the legs, and 69 (72.6%) in the low back. Prevalence of insomnia and daytime sleepiness was 35 (36.1%) and 12 (13.5%), respectively. As summarized in Table 1 , the presence of arm pain was significantly associated with less difficulty initiating sleep, fewer symptoms of insomnia, and increased daytime sleepiness. However, no associations were significant between pain in the other sites and any parameters of sleep problems.
The Given the significant association between arm pain and daytime sleepiness, it was assumed that caregivers who reported both complaints might have greater levels of workload, possibly on the hands. To test this possibility, we categorized participants into four groups according to arm pain (yes, no) and daytime sleepiness (yes, no). Betweengroup differences in workload on the hands, legs, and low back by type of care were compared by one-way analysis of covariance with age as a covariate (ANCOVA), since age differed significantly among the groups (F 3, 82 =4.26, p<0.01). The Tukey-Kramer procedure was used for post hoc test. Table 3 presents the significant ANCOVA results. The participants with both arm pain and daytime sleepiness were found to show the highest level of perceived workload among the groups for all types of care listed. Interestingly, most of the differences were observed on the legs and the low back. The results were consistent with those from the ANCOVA for three groups excluding one group (B) without arm pain but daytime sleepiness, due to its quite a small sample size (N=4). Thus, it seems that for the caregivers reporting arm pain and daytime sleepiness, their higher workload was not localized to the hands, but rather it was presented in a systemic manner.
The present results indicate that pain in the arms was associated with increased daytime sleepiness. This association remained significant even after adjustment for age and gender. In addition, participants who reported both arm pain and daytime sleepiness perceived their workload in some types of care as more demanding than those who did not report either complaint.
Generally, individuals with musculoskeletal pain are likely to experience sleep disturbances 7) . Physically strenuous work is also shown to be associated with an increased risk of disturbed sleep (OR 1.24, 95% CI 1.15-1.33) in a Swedish sample of 58,000 or more 8) . A recent study revealed no significant association of physical demands with excessive sleepiness, i.e., unintentionally falling asleep, either at work or outside work 9) . The present findings are inconsistent with previous lines of evidence and may also be counterintuitive. If arm pain would be associated with increased symptoms of insomnia as in previous studies 10, 11) , the association between arm pain and daytime sleepiness might make sense, probably through shortened or degraded sleep at night. However, this was not the case in the present study. Additional research is necessary as to how working with high physical demand affects and interferes with nocturnal sleep and daytime sleepiness.
One possible key to explaining the discrepancy may lie in the overlap between sleepiness and fatigue 12) . We did not measure the level of fatigue in the current study, yet it was found that the level of workload of care was systemically higher for the participants with both arm pain and daytime sleepiness (Table 3) . High physical workload is reported to be associated with increased fatigue 8) . Thus, care workrelated fatigue would be an underlying condition for the observed associations. This hypothesis should be tested.
Among several sites examined, it is noteworthy that the arm was only found to have significant associations with the parameters of sleep problems, more specifically, fewer insomnia symptoms in the univariate analysis and more daytime sleepiness in the multivariate analysis. As far as we know, no previous findings are available to account for this site-specificity. In the present study, the caregivers who acknowledged both arm pain and daytime sleepiness were all women. Besides, their mean age was over 40 years, the oldest among the groups, though no significant difference was found in length of time spent working as a caregiver (F 3, 78 =0.53, ns, Table 3 ). Hence, the particular characteristics of this group, women and aged workers 13, 14) , might explain in part the complicated pattern of the association presented here. Obviously, a larger study needs to be made to verify our data.
The results of the current study must be viewed with great care, given its cross-sectional design, use of selfreported measures, and a small size of sample. Over 80% of the participants worked as care workers, and the findings might not be generalized to other occupations working at nursing homes. Also, the time frame of reference for each scale used was not the same (e.g., the current time for MSD pain, the past one year for sleep disturbances, and the recent time for daytime sleepiness). Although those differences might have affected the results, there may be no precise approaches to evaluating its extent. Furthermore, the questionnaire did not measure psychosocial factors. The psychosocial aspects at work should be considered when assessing the risk of MSD and designing appropriate interventions 14, 15) . In conclusion, the present study showed that arm pain was associated with a more sleepy state among caregivers at three nursing homes. No significant associations were found between pain in the other sites examined and sleep problems. Greater levels of workload were reported in some care tasks when participants experienced both arm pain and daytime sleepiness. The findings may suggest arm-specific association of pain with elevated sleep propensity and/or fatigue in nursing home work.
